Purpose: Triple-hit lymphoma is a highly aggressive B-cell lymphoma. We report a case of triple-hit lymphoma transformed from systemic follicular lymphoma (FL) after 9-year remission and presented primarily as an isolated orbital mass without systemic symptoms or lymphadenopathy. Observations: A 58-year-old female presented with intermittent vertical binocular diplopia, left upper eyelid swelling and pain and was found to have a 2.9 cm orbital mass. Histological section revealed a CD10-positive large B-cell lymphoma, consistent with transformation of FL. Fluorescent in situ hybridization (FISH) analysis demonstrated rearrangements involving C-MYC, BCL-2 and BCL-6 genes, indicating a high grade, triple-hit lymphoma. Conclusions and importance: Triple-hit lymphoma transformed from a low-grade lymphoma may initially present as an isolated orbital mass without systemic evidence of transformation. Early recognition of double or triple-hit lymphomas is important since these patients require aggressive chemotherapy.
Introduction
Diffuse large B-cell lymphoma (DLBCL) can occur de novo or as a transformation from low-grade lymphomas, most frequently follicular lymphoma (FL).
1,2 FL typically harbors BCL-2 rearrangement; acquisition of C-MYC rearrangement during transformation occurs in about 20% of patients (double-hit lymphoma). 2 Rarely, BCL-6 rearrangement is seen together with BCL-2 and C-MYC (triple-hit lymphoma). Double or triple-hit lymphoma used to be classified as "B-cell lymphoma, unclassifiable with features intermediate between DLBCL and Burkitt lymphoma (BL)" due to its unique morphologic, phenotypic and genetic features overlapping DLBCL and BL. They are now classified as "highgrade B-cell lymphoma with MYC and BCL2 and/or BCL6 rearrangement" based on the 2016 WHO classification. 3 Double-or triple-hit lymphomas are highly aggressive and require intensive chemotherapy. 4 Here we report an unusual case in which an isolated orbital mass was the primary presentation of a triple-hit lymphoma transformed from a systemic FL after 9-year remission.
Case report
A 58-year-old female presented with complaints of left upper eyelid swelling, aching around the left eye and intermittent vertical binocular diplopia for 6 weeks. She denied change in visual acuity, fever, weight loss and night sweats. On examination, the patient had proptosis with downward displacement of the globe, and a non-tender mass in the area of the left lacrimal gland. CT scan revealed a well-circumscribed 2.9 × 1.9 × 2.9 cm mass in the extraconal soft tissue involving the lacrimal gland (Fig. 1A) . She had a history of FL diagnosed 9 years ago on a cervical lymph node biopsy and had been in remission after treatment with eight cycles of CHOP (cyclophosphamide, doxorubicin, vincristine, prednisone). Given this history, the orbital mass was clinically thought to be possible relapsed FL. Other differential diagnosis included epithelial neoplasm, idiopathic orbital inflammatory disease and other specific inflammatory diseases. A biopsy of the orbital mass revealed diffuse infiltration of medium to large lymphocytes with prominent nucleoli (Fig. 1B) , and these cells were negative for CD3 and positive for CD20 ( Fig. 1C and D) and CD10 (not shown), consistent with DLBCL transformed from FL. FISH analysis revealed rearrangements involving C-MYC, BCL-2 and BCL-6 genes in over 90% of cells (Fig. 1E, F, G) , indicating a triple-hit lymphoma. The subsequent work-up demonstrated slightly elevated LDH, small foci of uptake in lymph nodes, and < 5% bone marrow involvement by a lowgrade FL (Fig. 2) . The patient was treated with one cycle of R-ICE (rituximab, ifosfamide, carboplatin and etoposide), but switched to R-GD (rituximab, gemcitabine and decadron) due to toxicity. She went into remission and was on maintenance rituximab for two years. Unfortunately, she died of cardiac failure three years later.
Discussion
Double-and triple-hit lymphomas are high-grade B-cell lymphomas harboring MYC rearrangement and BCL2 and/or BCL6 rearrangements. 3 These lymphomas often show morphologic features overlapping between DLBCL and BL. 3 They are highly aggressive and refractory to chemotherapy. 5, 6 Triple-hit lymphomas are rare, and may occur de novo or transform from low-grade lymphomas, most commonly follicular lymphoma. In a study of 11 patients with triple-hit lymphoma, 4 patients (36%) had a history or concurrent follicular lymphoma, and 5 patients (45%) died within a year. Involvement of extranodal sites included bone marrow, spleen, tonsil, bladder and testicle, and no orbital involvement was reported. 6 We report a patient with unusual clinical presentations of a triplehit lymphoma transformed from systemic FL. The transformation presented as an isolated orbital mass after 9-year remission of FL, and the patient had no B symptoms or significantly elevated LDH to cause clinical suspicion of transformation. Subsequent work-up demonstrated only focal uptake in lymph nodes on PET-CT, and bone marrow staging showed < 5% involvement by a low-grade FL.
It is important to perform FISH analysis on large B-cell lymphoma as double-or triple-hit lymphomas require more aggressive chemotherapy. Additionally, discordant histology occurs in up to 50% of DLBCL between bone marrow and extramedullary sites, most commonly characterized by low-grade FL in the bone marrow but DLBCL in the extramedullary sites, as exemplified in this case. Therefore, extramedullary tissue biopsy is important in assessment of lymphoma, particularly for possible progression or transformation of low-grade lymphoma.
DLBCL is typically treated by R-CHOP chemotherapy. However, double-or triple-hit lymphomas are highly aggressive, and no standard treatment has been established. Our patient was treated with R-ICE and R-GD followed by a two-year maintenance on rituximab. She was in remission for three years but died of cardiac failure.
In conclusion, we presented an unusual case of transformation of FL to a high-grade, triple-hit B-cell lymphoma that presented as an isolated orbital mass without systemic symptoms, significant lymphadenopathy or concordant large cell lymphoma in the bone marrow. Biopsy of the orbital mass served as the initial recognition of the triple-hit lymphoma transformed from the FL after 9 years in remission. Early recognition of these high-grade B-cell lymphomas is important for prompt treatment. Although these patients are often refractory to current chemotherapy, rapidly emerging immunotherapeutic approaches, such as chimeric antigen receptor T-cell therapy (CAR T-cell therapy), may become an effective therapeutic option for patients with high grade B-cell lymphoma.
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